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(54) Control random access in mobile communication system without interrupting continuous 
communications 



(57) A method of controlling random access is dis- 
closed for a mobile communication system to prevent 
continuous communications such as speech communi- 
cations from being interrupted. Random access com- 
munications for a mobile station to reserve an idle 
communication channel in a base station and continu- 
ous communications such as speech communications 
between the mobile and base stations are effected in 
different frequency bands or time slots respectively. The 
mobile station lowers a spreading ratio and a symbol 
rate for random access communications. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

[0001 ] The present invention relates to a method of 
controlling random access in a mobile communication 
system. 

2. Description of the Related Art: 

[0002] Mobile communication systems based on code 
division multiple access (CDMA) employ a control proc- 
ess for starting packet transmissions from mobile sta- 
tions. One such known control process, which is 
disclosed in Japanese laid-open patent publication No. 
55693/97, for example, is made up of the following 
steps: 

(1) First, a mobile station from which a packet trans- 
mission is to occur transmits a short burst, called a 
reservation packet, shorter than ordinary frame 
units, to a base station. 

(2) When the base station receives the reservation 
packet, the base station permits the mobile station 
to transmit the packet frame which is reserved. 

(3) Since the packet transmission is permitted, the 
mobile station transmits the packet frame. 

[0003] The above control process is effective to 
increase the throughput of packet communications. 
[0004] In a mobile communication system based on 
CDMA, as shown in Fig. 1 of the accompanying draw- 
ings, reservation packets for random access and infor- 
mation representing data packets that are continuous 
information and speech are transmitted and received 
within the same frequency band by code multiplexing, ff 
the transmission power for reservation packets is large 
or reservation packets are concentrated to the extent 
beyond the communication capacity limit, then the level 
of interference within the same frequency band 
becomes higher than the allowable level for communi- 
cations that use the frequency band. As a result, all 
communications that use the same frequency band fail 
to be received, interrupting the transmission and recep- 
tion of continuous information such as speech informa- 
tion. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention 
to provide a method of controlling random access in a 
mobile communication system based on CDMA to pre- 
vent continuous communications such as speech com- 
munications from being interrupted even when the load 
of random access communications varies. 
[0006] In a method of controlling random access 



according to an aspect of the present invention, random 
access communications by mobile station for reserving 
an idle communication channel at a base station and 
continuous communications such as speech communi- 
s cations between the mobile and base stations are 
effected in different frequency bands or time slots 
respectively. Consequently, any effect which variations 
in the load of random access communications have on 
continuous communications such as speech communi- 
io cations can be eliminated or minimized. 

[0007] Furthermore, in an embodiment of the present 
invention a mobile station lowers the spreading ratio 
and symbol rate for random access communications, 
thereby reducing the frequency band assigned for the 
is random access communications. Consequently, the 
proportion of continuous communications such as 
speech communications can be increased. 
[0008] In a method of controlling random access 
according to another aspect of the present invention, 
20 random access communications and continuous com- 
munications such as speech communications are 
effected in different frequency bands or time slots 
respectively, and the mobile station transmits a packet 
of continuous information such as speech information 
25 via a random access channel to the base station. When 
the reception of the packet through the random access 
communications is successful, the base station notifies 
the mobile station of the fact that the reception of the 
packet is successful. As a result, continuous communi- 
cations such as speech communications are prevented 
from being interrupted. 

[0009] The above and other objects, features and 
advantages of the present invention will become appar- 
ent from the following description with reference to the 
accompanying drawings which illustrate examples of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

Fig. 1 is a diagram illustrative of how a conventional 
mobile communication system operates: 
Fig. 2 is a diagram illustrative of the allocation of fre- 
quency bands for random access communications 
and communications other than the random access 
, communications in a method of controlling random 
access according to a first embodiment of the 
present invention; 

Fig. 3 is a block diagram of a mobile communication 
system for carrying out the method of controlling 
random access according to the first embodiment 
of the present invention; 

Fig. 4 is a flowchart of an operation sequence of the 
mobile communication system shown in Fig. 3; 
Fig. 5a is a diagram showing a signal having a code 
rate of 10 kcps; 

Fig. 5b is a diagram showing the frequency band of 
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the signal shown in Fig. 5a; 

Fig. 6a is a diagram showing a signal having a code 
rate of 1 kcps; 

Fig. 6b is a diagram showing the frequency band of 
the signal shown in Fig. 6a; 
Fig. 7 is a diagram illustrative of the allocation of fre- 
quency bands in a specific example of the mobile 
communication system shown in Fig. 3; 
Fig. 8a is a diagram showing a signal format in 
FACH; 

Fig. 8b is a diagram showing a signal format in 
RACH; 

Fig. 8c is a diagram showing a signal format in 
UPCH; 

Figs. 9a through 9d are diagram showing informa- 
tion transmitted and received between a base sta- 
tion and mobile stations in the specific example 
shown in Fig. 7; 

Fig. 1 0 is a diagram illustrative of how time slots are 
used in a mobile communication system for carry- 
ing out a method of controlling random access 
according to a second embodiment of the present 
invention; 

Fig. 11 is a flowchart of an operation sequence of 
the mobile communication system for carrying out 
the method of controlling random access according 
to the second embodiment of the present invention; 
Fig. 12 is a flowchart of an operation sequence of a 
mobile communication system for carrying out a 
method of controlling random access according to a 
third embodiment of the present invention; and 
Fig. 13 is a flowchart of an operation sequence of a 
mobile communication system for carrying out a 
method of controlling random access according to a 
fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

1st Embodiment: 

[0011] As shown in Fig. 2, random access communi- 
cations 50 and continuous communications such as 
speech communications 51 are separated from each 
other by being assigned to different frequency bands. 
[0012] Fig. 3 shows in block form a mobile communi- 
cation system for carrying out a method of controlling 
random access according to a first embodiment of the 
present invention. As shown in Fig. 3, the mobile com- 
munication system generally comprises a mobile com- 
munication network 300, a base station 100, and a 
mobile station 200 for communicating with the base sta- 
tion 100. 

[001 3] As shown in Fig. 3, the mobile station 200 com- 
prises a receiver 2 1 0, a despreader 220, a decoder 230, 
a controller 240, an encoder 250, a spreader 260, and a 
transmitter 270. 

[0014] The receiver 210 receives a signal transmitted 



from the base station 100. The despreader 220 
despreads the signal received by the receiver 210 
according to a predetermined despreading code. The 
decoder 230 decodes information contained in the 

5 received signal which has been despread by the 
despreader 220. The encoder 250 encodes a signal to 
be transmitted which is generated by the controller 240. 
The spreader 260 spreads the signal to be transmitted 
which has been encoded by the encoder 250 according 

to to a predetermined spreading code. The transmitter 270 
transmits the signal spread by the spreader 260. 
[0015] The controller 240 controls the receiver 210, 
the despreader 220, and the decoder 230 to receive 
and decode a signal transmitted from the base station 

75 100. The controller 240 also controls the encoder 250, 
the spreader 260, and the transmitter 270 to transmit 
information to the base station 100. 
[0016] Operation of the controller 240 will be 
described in detail below. 

20 [0017] The controller 240 controls the receiver 210, 
the despreader 220. and the decoder 230 to receive a 
signal transmitted from the base station 100 and 
decode idle information about a frequency band for ran- 
dom access which is contained in the received signal. If 

25 there is an idle frequency band for random access, then 
the controller 240 controls the spreader 260 and the 
transmitter 270 to spread a reservation packet for 
reserving a packet transmission according to the prede- 
termined spreading code, and transmits the reservation 

30 packet using the idle frequency band for random 
access. 

[0018] Thereafter, if information indicative of permis- 
sion for a packet transmission from the mobile station 
200 is supplied, then the controller 240 controls the 

35 receiver 210, the despreader 220, and the decoder 230 
to receive and decode a signal representing the permis- 
sion for the packet transmission. Then, the controller 
240 also controls the encoder 250, the spreader 260, 
and the transmitter 270 to transmit the packet at a per- 

40 mitted time according to the spreading code. 

[0019] The base station 100 comprises a receiver 
1 10, a despreader 120, a decoder 130, a controller 140. 
an encoder 150, a spreader 160, and a transmitter 170. 
[0020] The receiver 110 receives a signal transmitted 

45 from the mobile station 200. The despreader 120 
despreads the signal received by the receiver 110 
according to a predetermined despreading code. The 
decoder 130 decodes information contained in the 
received signal which has been despread by the 

so despreader 120. The encoder 150. encodes a signal to 
be transmitted which is generated by the controller 140. 
The spreader 160 spreads the signal to be transmitted 
which has been encoded by the encoder 150 according 
to a predetermined spreading code. The transmitter 170 

55 transmits the signal spread by the spreader 160. 

[0021] The controller 140 controls the receiver 110, 
the despreader 120, and the decoder 130 to receive 
and decode a signal transmitted from the mobile station 
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200. The controller 140 also controls the encoder 150, 
the spreader 160, and the transmitter 170 to transmit 
information to the mobile station 200. 
[0022] Operation of the controller 140 will be 
described in detail below. 

[0023] The controller 140 controls the encoder 150, 
the spreader 160, and the transmitter 170 to transmit a 
broadcasting signal representing idle information about 
a frequency band for random access to the mobile sta- 
tion 200. 

[0024] In response to the broadcasting signal trans- 
mitted from the base station 100, the mobile station 200 
transmits a reservation packet, if necessary, to the base 
station 100. The controller 140 controls the receiver 
110. the despreader 120, and the decoder 130 to 
receive the reservation packet from the mobile station 
200 in a frequency band for random access according 
to a spreading code for random access. 
[0025] Then, the controller 140 controls the encoder 
150, the spreader 160, and the transmitter 170 to trans- 
mit broadcast information to the mobile station 200, 
which contains information indicative of permission for a 
packet transmission and information indicative of a 
transmission time and a spreading code. The mobile 
station 200 now transmits a packet in response to the 
permission of the packet transmission. The controller 
140 controls the receiver 110, the despreader 120, and 
the decoder 130 to receive the packet from the mobile 
station 200 at the transmission time indicated by the 
broadcast information according to the spreading code 
indicated by the broadcast information. 
[0026] Fig. 4 shows an operation sequence of the 
mobile communication system shown in Fig. 3. The 
mobile communication system carries out random 
access communications in a frequency band which 
does not degrade, or minimizes adverse effects, on con- 
tinuous communications such as speech communica- 
tions, e.g., a frequency band adjacent to a frequency 
band used for continuous communications as shown in 
Fig. 2. 

[0027] Operation of the mobile communication system 
shown in Fig. 3 will be described below with reference to 
Fig. 4. 

[0028] The base station 1 00 transmits idle information 
about a frequency band for random access in step 1 1 . 
The mobile station 200 receives the transmitted idle 
information about the frequency band for random 
access in step 12. 

[0029] The mobile station 200 decides whether the 
frequency band for random access is idle or not in step 
13. If a frequency band for random access is idle, then 
the mobile station 200 transmits a reservation packet in 
the frequency band for random access according to a 
spreading code for random access in step 14. If a fre- 
quency band for random access is not idle, then the 
mobile station 200 waits until a frequency band for ran- 
dom access becomes idle. 

[0030] In step 15, the base station 100 receives the 



reservation packet in the frequency band for random 
access according to the spreading code for random 
access from the mobile station 200. The base station 
100 broadcasts information representing permission, a 
s transmission time, and a spreading code for a packet 
transmission to the mobile station 200 from which the 
received reservation packet has been received, in step 
16. 

[0031] In step 17, the mobile station 200 receives the 
io information representing the permission of the packet 
transmission from the base station 100. The mobile sta- 
tion 200 transmits a packet at the transmission time 
according to the spreading code in step 18. Then, the 
base station 100 receives the packet from the mobile 
75 station 200 at the indicated time according to the indi- 
cated spreading code. 

[0032] In this embodiment, the mobile station 200 car- 
ries out random access communications in a frequency 
band which does not degrade, or minimizes adverse 

20 effects on, continuous communications such as speech 
communications, as described above. If a frequency 
band for random access communications and a fre- 
quency band for continuous communications such as 
speech communications are completely separate from 

25 each other in a frequency space, then the quality of the 
continuous communications such as speech communi- 
cations is not impaired by the random access communi- 
cations. 

[0033] If a frequency band for random access commu- 
30 nications and a frequency band for continuous commu- 
nications such as speech communications overlap each 
other in frequency space, then the quality of the contin- 
uous communications such as speech communications 
is adversely affected by the random access communi- 
35 cations because they interfere with each other depend- 
ing on the power overlapped. Since the available 
frequency bands are limited, it is an effective practice to 
establish a frequency band used for random access 
communications in a valley between frequency bands 
40 used for continuous communications such as speech 
communications for effectively utilizing frequencies and 
allowing a certain amount of quality degradation, as 
shown in Fig. 2. 

[0034] If a frequency band used for random access 
45 communications can be narrowed, the extent the fre- 
quency band is narrowed can be used for continuous 
communications such as speech communications. The 
frequency band of a radio channel is determined by the 
code rate of a signal transmitted in the radio channel, 
so substantially according to the following equation: 

Frequency band (Hz) = 1/code rate (s) 

and hence the frequency band can be narrowed by 
55 slowing the code rate. 

[0035] An example in which the frequency band is nar- 
rowed to 1/10 when the spreading ratio is 1/10 will be 
described below with reference to Figs. 5a, 5b, 6a, and 
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6b. As shown in Figs. 5a and 5b, when the symbol rate 
is 1 ksps (symbols/second) and the spreading ratio is 
10, the code rate is 10 kcps (chips/second) and the fre- 
quency band is 10 kHz. As shown in Figs. 6a and 6b, 
when the symbol rate is 1 ksps and there is no spread- 
ing (the spreading ratio is 1), the code rate is 1 kcps and 
the frequency band is 1 kHz. Therefore, by lowering one 
or both of the spreading ratio for random access com- 
munications and the symbol rate, the frequency band 
can be narrowed. 

[0036] A specific example of the first embodiment 
described above will be described below. According to 
the specific example, as shown in Fig. 7, an FDD (Fre- 
quency Division Duplex) process in which different fre- 
quencies are used by upstream and downstream 
communications is employed, and a frequency band for 
random access communications is assigned to a valley 
between upstream and downstream frequency bands. 
The specific example employs a mobile communication 
system which is basically the same as the mobile com- 
munication system according to the first embodiment 
described above. Therefore, operation of the specific 
example will be described below with reference to Figs. 
3, 4, 7, 8a - 8c, and 9a - 9d. 

[0037] It is assumed that the symbol rate for continu- 
ous communications 51 such as speech communica- 
tions is 64 ksps with one symbol being spread by 64 
chips, and the symbol rate for random access communi- 
cations 50 is 32 ksps with symbols being not spread. As 
shown in Fig. 7, each of the upstream and downstream 
frequency bands is 5 MHz, the upstream frequency 
band has a central frequency of 1997.5 MHz, the down- 
stream frequency band has a central frequency of 
2002.5 MHz, the frequency band for random access 
communications is 50 kHz and has a central frequency 
of 2000 MHz. 

[0038] Communications are carried out between the 
base station and the mobile station according to the 
operation sequence shown in Fig. 4. 
[0039] The base station 100 transmits a FACH (For- 
ward Access Channel) for controlling random access 
communications in step 1 1 . As shown in Fig. 8a or 9a, 
the FACH contains idle information l/B (Idle/Busy) about 
the frequency band for random access communica- 
tions, a mobile station identifier MSI (Mobile Subscriber 
Identifier) of a mobile station whose packet transmission 
is permitted, a start frame number FRN (FRame 
Number), and a frame number LEN (LENgth) at which a 
packet is to be transmitted. 

[0040] The mobile station 200 receives the FACH and 
decodes the idle information l/B about the frequency 
band for random access communications in step 12. 
[0041] The mobile station 200 decides whether the 
frequency band for random access is idle or not in step 
13. If the frequency band for random access is idle, i.e., 
if the idle information l/B indicates "Idle", then the 
mobile station 200 transmits a RACH (Random Access 
Channel) in the frequency band for random access 



according to a spreading code for random access in 
step 14. As shown in Fig. 8b, the RACH contains a 
mobile station identifier MSI and a frame number LEN at 
which a packet is to be transmitted. In this example, the 

5 mobile station identifier MSI is 0001 and the number of 
frames with which a packet is to be transmitted is 3. If 
the frequency band for random access is not idle, i.e., if 
the idle information l/B indicates "Busy", then the mobile 
station 200 waits until the frequency band for random 

to access becomes idle. 

[0042] In step 15. the base station 100 receives the 
RACH in the frequency band for random access accord- 
ing to the spreading code for random access from the 
mobile station 200. The base station 100 sends a FACH 

15 containing a mobile station identifier MSI (= 0001), a 
start frame number FRN (= 050), and a frame number 
LEN (= 003) to the mobile station 200 corresponding to 
the mobile station identifier MSI (= 0001) contained in 
the received RACH, in step 16. The FACH sent by the 

20 base station 100 is shown in Fig. 9c. 

[0043] The mobile station 200 receives the FACH 
transmitted from the base station 100 in step 17. If the 
received FACH contains the mobile station identifier 
MSI (= 0001) of its own, then the mobile station 200 

25 extracts the start frame number FRN (= 050) and the 
frame number LEN (= 003). Then, the mobile station 
200 transmits a packet at the permitted transmission 
time FRN (= 050) over the permitted frame length LEN 
(= 003) using the permitted spreading code, in step 18. 

30 The packet transmitted from the mobile station 200 is 
shown in Fig. 9d. 

[0044] The base station 1 00 receives the packet trans- 
mitted from the mobile station 200 (MSI = 0001) whose 
packet transmission has been permitted, at the indi- 
35 cated time (FRN = 050) according to the indicated 
spreading code over the permitted frame length (FRN = 
003), in step 19. 

2nd Embodiment: 

40 . 

[0045] A mobile communication system for carrying 
out a method of controlling random access according to 
a second embodiment of the present invention is basi- 
cally the same as the mobile communication system for 

45 carrying out the method of controlling random access 
according to the first embodiment of the present inven- 
tion. The method of controlling random access accord- 
ing to the second embodiment of the present invention 
will be described below with reference to Figs. 3 and 10. 

so [0046] In the mobile station 200. the controller 240 
controls the receiver 210, the despreader 220, and the 
decoder 230 to receive and decode idle information 
about a time slot for random access. If the time slot for 
random access-Is idle, then the spreader 260 and the 

55 transmitter 270 transmit a reservation packet in the time 
slot for random access according to a spreading code 
for random access. 

[0047] In the mobile station 200, the receiver 210, the 
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despreader 220, and the decoder 230 receive and 
decode information, transmitted from the base station 
100, indicative of a permission of a packet transmission 
from the mobile station 200. 

[0048] In the mobile station 200, the controller 240 5 
controls the encoder 250, the spreader 260, and the 
transmitter 270 to transmit a packet at a transmission 
time permitted by the base station 100 according to a 
spreading code permitted by the base station 100. 
[0049] In the base station 100, the controller 140 also io 
controls the encoder 150, the spreader 160, and the 
transmitter 170 to transmit idle information about a time 
slot for random access to the mobile station 200. In 
response to the idle information transmitted from the 
base station 1 00, the mobile station 200 transmits a res- is 
ervation packet, if necessary, to the base station 100, 
The receiver 110, the despreader 120, and the decoder 
130 in the base station 100 receive the reservation 
packet from the mobile station 200 in a time slot for ran- 
dom address according to a spreading code for random 20 
access. 

[0050] Then, the encoder 150, the spreader 160, and 
the transmitter 170 in the base station 100 transmit 
broadcast information to the mobile station 200 that has 
transmitted the reservation packet, which contains infor- 25 
mation indicative of a permission of a packet transmis- 
sion and information indicative of a transmission time 
and a spreading code, 

[0051 ] The mobil e station 200 whose packet transmis- 
sion is permitted now transmits a packet to the mobile so 
station 100. The receiver 110, the despreader 120, and 
the decoder 130 in the mobile station 200 receive the 
packet from the mobile station 200 at the indicated 
transmission time according to the indicated spreading 
code. ; 35 

[0052] Fig. 1 0 illustrates how time slots are used in the 
method of controlling random access according to the 
second embodiment of the present invention. As shown 
in Fig. 10, time slots 60 for random access communica- 
tions and time slots 61 for continuous communications 40 
such as speech communications are separate from 
each other, and hence will be separately used. Fig. 1 1 
shows an operation sequence of the base station 1 00 
and the mobile station 200 in the method of controlling 
random access according to the second embodiment of 45 
the present invention. Operation of the mobile commu- 
nication system for carrying out the method of control- 
ling random access according to the second 
embodiment of the present invention will be described 
below with reference to Fig. 11. so 
[0053] The base station 100 transmits idle information 
about a time slot for random access in step 21 . 
[0054] The mobile station 200 receives the transmit- 
ted idle information about the time slot for random 
access in step 22. Then, the mobile station 200 decides 55 
whether the time slot for random access is idle or not in 
step 23. If the time slot for random access is idle, then 
the mobile station 200 transmits a reservation packet in 



the time slot for random access according to a spread- 
ing code for random access in step 24. If the time slot for 
random access is not idle, then the mobile station 200 
waits until the time slot for random access becomes 
idle. 

[0055] In step 25, the base station 100 receives the 
reservation packet in the time slot for random access 
according to the spreading code for random access 
from the mobile station 200. The base station 1 00 sends 
information representing a permission, a transmission 
time, and a spreading code for a packet transmission to 
the mobile station 200 from which the received reserva- 
tion packet has been received, in step 26. 
[0056] In step 27, the mobile station 200 receives the 
information representing the permission of the packet 
transmission from the base station 100. The mobile sta- 
tion 200 transmits a packet at the permitted transmis- 
sion time according to the permitted spreading code in 
step 28. 

[0057] Finally, the base station 100 receives the 
packet from the mobile station 200 at the indicated time 
according to the indicated spreading code in step 29. 

3rd Embodiment: 

[0058] A mobile communication system for carrying 
out a method of controlling random access according to 
a third embodiment of the present invention is basically 
the same as the mobile communication system for car- 
rying out the method of controlling random access 
according to the first embodiment of the present inven- 
tion. Therefore, the mobile communication system for 
carrying out the method of controlling random access 
according to the third embodiment of the present inven- 
tion will not be described below in detail. 
[0059] According to the third embodiment, the mobile 
station 200 transmits speech information or the like with 
a packet for random access, without using a reservation 
packet. 

[0060 J In the third embodiment, broadcast information 
containing congestion information about a frequency 
band for random access communications and informa- 
tion about random access communications which have 
successfully been received by the base station 100 is 
sent from the base station 100 to the mobile station 200 
via a downstream broadcast channel (BCCH). 
[0061] In the third embodiment, furthermore, if the 
congestion information contained in the broadcast infor- 
mation sent via the downstream channel represents no 
congestion, a packet is transmitted from the mobile sta- 
tion 200 to the base station 100 via an upstream ran- 
dom access channel. 

[0062] Fig. 12 shows an operation sequence of the 
above process according to the third embodiment. First, 
the base station 100 transmits congestion information 
as idle information about a frequency band for random 
access in step 31. 

[0063] The mobile station 200 receives the congestion 
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information in step 32. The mobile station 200 decides 
whether the congestion information represents no con- 
gestion, i.e., whether the frequency band for random 
access is idle or not. in step 33. if the congestion infor- 
mation represents no congestion, i.e., if the frequency 
band for random access is idle, then the mobile station 
200 transmits a desired packet for random access in the 
frequency band for random access according to a 
spreading code for random access in step 34. If the fre- 
quency band for random access is not idle, then the 
mobile station 200 waits until the frequency band for 
random access becomes idle. 

[0064] The base station 100 receives the packet for 
random access from the mobile station 200 in the fre- 
quency band for random access according to the 
spreading code in step 35. The base station 100 indi- 
cates to the mobile station 200 that the reception of the 
packet for random access communications has been 
successful in step 36. 

4th Embodiment: 

[0065] A mobile communication system for carrying 
out a method of controlling random access according to 
a fourth embodiment of the present invention is basi- 
cally the same as the mobile communication system for 
carrying out the method of controlling random access 
according to the first embodiment of the present inven- 
tion. Therefore, the mobile communication system for 
carrying out the method of controlling random access 
according to the third embodiment of the present inven- 
tion will not be described below in detail. 
[0066] According to the fourth embodiment, the 
mobile station 200 transmits desired information with a 
packet for random access, without using a reservation 
packet. 

[0067] In the fourth embodiment, broadcast informa- 
tion containing congestion information about a time slot 
for random access communications and information 
about random access communications which have suc- 
cessfully been received by the base station 100 is sent 
from the base station 100 to the mobile station 200 via 
a downstream broadcast channel. 
[0068] In the fourth embodiment, furthermore, a 
packet is transmitted from the mobile station to the base 
station via an upstream random access channel. Spe- 
cifically, rf the congestion information about the time slot 
for random access communications, contained in the 
broadcast information, represents no congestion, the 
packet is transmitted in the time slot which is idle. In this 
manner, packets are transmitted at random from the 
mobile station to the base station. When the reception 
of the packet is successful, the base station transmits 
the information about random access communications 
which have successfully been received, contained in the 
broadcast information. 

[0069] Fig. 13 shows an operation sequence of the 
above process according to the fourth embodiment. 



First, the base station 100 transmits idle information 
about a time slot for random access in step 41. The 
mobile station 200 receives the idle information about 
the time slot for random access in step 42. 

5 [0070] The mobile station 200 decides whether the 
time slot for random access is idle or not, in step 43. If 
the time slot for random access is idle, then the mobile 
station 200 transmits a packet for random access in the 
time slot for random access according to a spreading 

to code for random access in step 44. If the time slot for 
random access is not idle, then the mobile station 200 
waits until the time slot for random access becomes 
idle. 

[0071] The base station 100 receives the packet for 
is random access from the mobile station 200 in the fre- 
quency band for random access according to the 
spreading code in step 45. The base station 100 indi- 
cates to the mobile station 200 that the reception of the 
packet for random access communications has been 
20 successful in step 46. 

[0072] According to the present invention, as 
described above, in a mobile communication system 
based on CDMA, continuous communications such as 
speech communications are prevented from being inter- 
ns rupted regardless of whether the load of random access 
communications is large or smaJI, so that the quality of 
communications is kept at a high level. 
[0073] While preferred embodiments of the present 
invention have been described using specific terms. 
30 such description is for illustrative purposes only, and it is 
to be understood that changes and variations may be 
made. 

Claims 

35 

1. A method of controlling random access in a mobile 
communication system, comprising the steps of: 

establishing a random access channel for use 
40 in random access communications in a fre- 

quency band different from a frequency band 
for continuous communications between a 
mobile station and a base station; 
transmitting broadcast information containing 
45 idle information about a communication chan- 

nel via a broadcast channel from the base sta- 
tion to the mobile station; 
effecting random access communications via 
said random access channel from said mobile 
so station to said base station, to thereby reserve 

an idle communication channel; 
broadcasting said mobile station of information 
that the reservation of the idle communication 
channel is accepted and information indicative 
55 of a condition for a packet transmission from 

said base station if said base station accepts 
the reservation of the idle communication 
channel; and 
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starting to transmit a packet from said mobile 
station to said base station via the reserved idle 
communication channel according to the condi- 
tion for the packet transmission when said 
mobile station receives the information that the 5 
reservation of the idle communication channel 
is accepted and the information indicative of 
the condition for the packet transmission. 

A method of controlling random access in a mobile 10 
communication system, comprising the steps of: 

establishing a random access channel for use 
in random access communications in a fre- 
quency band different from a frequency band 15 
for continuous communications between a 
mobile station and a base station; 
transmitting broadcast information containing 
idle information about a communication chan- 
nel and congestion information about a fre- 20 
quency band for the random access 
communications via a broadcast channel from 
the base station to the mobile station; 
effecting random access communications via 
said random access channel from said mobile 25 
station to said base station, to thereby reserve 
an idle communication channel if the conges- 
tion information about the frequency band for 
the random access communications indicates 
no congestion; 30 
broadcasting said mobile station of information 
that the reservation of the idle communication 
channel is accepted and information about 
conditions for a packet transmission from said 
base station, if said base station accepts the 3s 
reservation of the idle communication channel; 
and 

starting to transmit a packet from said mobile 
station to said base station via the reserved idle 
communication channel according to the condi-- 40 
tion for the packet transmission when said 
mobile station receives the information that the 
reservation of the idle communication channel 
is accepted and the information indicative of 
the condition for the packet transmission. 45 

A method of controlling random access in a mobile 
communication system, comprising the steps of: 

establishing a random access channel for use so 
in random access communications in a time 
slot different from a time slot for continuous 
communications between a mobile station and 
a base station; 

transmitting broadcast information containing ss 
idle information about a communication chan- 
nel via a broadcast channel from the base sta- 
tion to the mobile station; 



effecting random access communications via 
said random access channel from said mobile 
station to said base station, to thereby reserve 
an idle communication channel; 
broadcasting said mobile station of information 
that the reservation of the idle communication 
channel is accepted and information indicative 
of a condition for a packet transmission from 
said base station if said base station accepts 
the reservation of the idle communication 
channel; and 

starting to transmit a packet from said mobile 
station to said base station via the reserved idle 
communication channel according to the condi- 
tion for the packet transmission when said 
mobile station receives the information that the 
reservation of the idle communication channel 
is accepted and the information indicative of 
the condition for the packet transmission. 

4. A method of controlling random access in a mobile 
communication system, comprising the steps of: 

establishing a random access channel for use 
in random access communications in a time 
slot different from a time slot for continuous 
communications between a mobile station and 
a base station; 

transmitting broadcast information containing 
idle information about a communication chan- 
nel and congestion information about a time 
slot for the random access communications via 
a broadcast channel from the base station to 
the mobile station; 

effecting random access communications via 
said random access channel from said mobile 
station to said base station, to thereby reserve 
an idle communication channel if the conges- 
tion information about the time slot for the ran- 
- dom access communications represents no 
congestion; 

broadcasting said mobile station of information 
that the reservation of the idle communication 
channel is accepted and information indicative 
of a condition for a packet transmission, from 
said base station if said base station accepts 
the reservation of the idle communication 
channel; and 

starting to transmit a packet from said mobile 
station to said base station via the reserved idle 
communication channel according to the condi- 
tion for the packet transmission when said 
mobile station receives the information that the 
reservation' of the idle communication channel 
is accepted and the information indicative of 
the condition for the packet transmission. 

5. A method according to one of claims 1 to 4, further 
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comprising the step of lowering a spreading ratio at 
which to spread a symbol to be transmitted accord- 
ing to a spreading code for the random access 
communications from said mobile station to said 
base station. 



broadcasting said mobile station of information 
that the reception of the packet is successful 
from said base station, if the reception of the 
packet through the random access communi- 
cations is successful. 



6. A method according to one of claims 1 to 4, further 
comprising the step of lowering a symbol rate for 
the random access communications from said 
mobile station to said base station. 

7. A method according to one of claims 1 to 4, further 
comprising the steps of lowering a spreading ratio 
at which to spread a symbol to be transmitted 
according to a spreading code and lowering a sym- 
bol rate for the random access communications 
from said mobile station to said base station. 

8. A method of controlling random access in a mobile 
communication system, comprising the steps of: 

establishing a random access channel for use 
in random access communications, in a fre- 
quency band different from a frequency band 
for continuous communications between a 
mobile station and a base station; 
transmitting broadcast information containing 
congestion information about a frequency band 
for the random access communications via a 
broadcast channel from the base station to the 
mobile station; 

effecting random access communications via 
said random access channel from said mobile 
station to said base station, to thereby transmit 
a packet of continuous information; and 
broadcasting said mobile station of information 
that the reception of the packet is successful 
from said base station, if the reception of the 
packet through the random access communi- 
cations is successful. 

9. A method of controlling random access in a mobile 
communication system, comprising the steps of: 

establishing a random access channel for use 
in random access communications in a time 
slot different from a time slot for continuous 
communications between a mobile station and 
a base station; 

transmitting broadcast information containing 
congestion information about a time slot for the 
random access communications via a broad- 
cast channel from the base station to the 
mobile station; 

effecting random access communications via 
said random access channel from said mobile 
station to said base station, to thereby transmit 
a packet of continuous information; and 



1 0, A mobile communication system comprising: 

a base station for transmitting broadcast infor- 
io mation containing idle information about a 

communication channel and congestion infor- 
mation about a frequency band for random 
access communications via a broadcast chan- 
nel from the base station to a mobile station, 
75 receiving a request to reserve an idle commu- 

nication channel by way of random access 
communications via a random access channel 
from the mobile station, and broadcasting the 
mobile station of information that the request to 
20 reserve an idle communication channel is 

accepted and information indicative of a condi- 
tion for a packet transmission, if the request to 
reserve an idle communication channel is 
accepted; and 

25 a mobile station for effecting random access 

communications via a random access channel 
established in a frequency, band different from 
a frequency band for continuous communica- 
tions between the mobile station and the base 

30 station, to thereby reserve an idle communica- 

tion channel in the base station, if the conges- 
tion information about the frequency band for 
the random access communications repre- 
sents no congestion, receiving the information 

35 that the request to reserve an idle communica- 

tion channel is accepted and the information 
indicative of the condition for the packet trans- 
mission from said base station, and starting to 
transmit the packet to said base station via the 

40 reserved communication channel according to 

the condition for the packet transmission. 

11. A mobile communication system comprising: 

45 a base station for transmitting broadcast infor- 

mation containing idle information about a 
communication channel and congestion infor- 
mation about a time slot for random access 
communications via a broadcast channel from 

so the base station to a mobile station, receiving a 

request to reserve an idle communication 
channel by way of random access communica- 
tions via a random access channel from the 
mobile -station, and broadcasting the mobile 

55 station of information that the request to 

reserve an idle communication channel is 
accepted and information indicative of a condi- 
tion for a packet transmission, if the request to 
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reserve an idle communication channel is 
accepted; and 

a mobile station for effecting random access 
communications via a random access channel 
established in a time slot different from a time s 
slot for continuous communications between 
the mobile station and the base station, to 
thereby reserve an idle communication chan- 
nel in the base station, if the congestion infor- 
mation about the time slot for the random w 
access communications represents no conges- 
tion, receiving the information that the request 
to reserve an idle communication channel is 
accepted and the information indicative of the 
condition for the packet transmission from said is 
base station, and starting to transmit the packet 
to said base station via the reserved communi- 
cation channel according to the condition for 
the packet transmission. 

20 



25 



30 



35 



40 



45 



50 



55 



10 



EP 0 920 226 A2 



cd 







4J 


u 






(1> * 




CO 


c 


c 


e 


Ol 


o 


o o 




01 


•H 


«d «H 




o 


■U 






o 


(C 


cej 


o 




o 


-o O 


o 






CO f* 




a 


c 


s § 


JC 


o 






o 


*o 


1 




0) 


c 




S 1 


<u 


CO 


o 


4) O 


a. 


u 


o 


V-i u 


CO 



r— I < 




cd ■ 
ctj • 

CJ . 



11 



EP 0 920 226 A2 



Fig. 2 
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Fig- 4 
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The base station transmits idle information about a frequency band 
for random access. 



The mobile station receives the transmitted idle information about 
the frequency band for random access. 




The mobile station transmits a reservation packet in the frequency 
band for random access. 



14 



The base station receives the reservation packet in the frequency 
band for random access. 
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The base station broadcasts information representing permission, 
a transmission time, and a spreading code to the mobile station 
from which the received reservation packet has been reserved. 



The mobile station receives the information representing the 
permission of the packet transmission from the base station. 
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The mobile station transmits a packet at the transmission time 
according to the spreading code. 



The base station receives the packet from the mobile station at 
the indicated time according to the indicated speading code. 
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Fig. 8 a 

FACH (Forward Access CHannel) 
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Fig. 8 b 

RACH ( Random Access CHannel ) 




Fig. 8c 
UPCK ( User Packet CHannel ) 
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The base station transmits idle information about a time slot for random 
access. 



The mobile station receives the transmitted idle information about the 
time slot for random access. 




The r.obiie station transmits a reservation packet in the time slot 
for random access. 



The base station receives the reservation packet in the time slot 
for random access. 



The base station broadcasts information representing a permission, 
a transmission time, and a spreading code transmission to the 
mobile station from which the received reservation packet has been 
received . 



The mobile station receives the information representing the 
permission of the packet transmission from the base station. 
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The mobile station transmits a packet at the permitted transmission 
time according to the permitted spreading code. 
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The base station receives the pac 
the indicated time according to t 


ket from the mobile station at 
he indicated spreading code. 
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The base station transmits idle information about a frequency band 
for random access. 



The mobile station receives the transmitted idle information about 
the frequency band for random access. 



NO 
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The mobile scacion transmits a packet in the frequency band 
random access. 


for 




r 


The base station receives the packet in the frequency band 
random access. 


for 




r 


The base station broadcasts to the mobile station that the 
reception of the packet for random access communication has 
successful. 


been 
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Fig. 13 
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The. base station transmits idle information about a time sloe for random 
access. 



The mobile station receives the transmitted idle information about the timej 
slot for random access. r I 




The mobile station transmits a packet in the time slot for 
random access. 
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The base station receives the packet in the time slot for random 
access . 



The base station 


broadcas ts 


to the 


mobile 


station that the 


reception of the 


packet for 


random 


access 


communications has 


been successful. 











46 



( end ) 



23 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ^b>ffift\^ vp^- 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




FADED TEXT OR DRAWING 



